In vivo characterization of diatom multipartite plastid targeting signals.
Plastids of diatoms and related algae are delineated by four membranes: the outermost membrane (CER) is continuous with the endoplasmic reticulum while the inner two membranes are homologous to plastid envelope membranes of vascular plants and green algae. Proteins are transported into these plastids by pre-sequences that have two recognizable domains. To characterize targeting of polypeptides within diatom cells, we generated constructs encoding green fluorecent protein (GFP) fused to leader sequences. A fusion of GFP to the pre-sequence of BiP [an endoplasmic reticulum (ER)-localized chaperone] resulted in accumulation of GFP within the ER; a construct encoding the pre-sequence of a plastid protein fused to GFP was directed into the plastids. Additional constructs demonstrated that the N-terminal region of the bipartite plastid targeting pre-sequence was necessary for transport of polypeptides to the lumen of the ER, while the C-terminal region was shown to enable the proteins to traverse the plastid double envelope membrane. Our data strongly support the hypothesis of a multi-step plastid targeting process in chromophytic algae and raises questions about the continuity of the ER and CER and the function of the latter in polypeptide trafficking.